Two new tropane alkaloid N-oxides substituted by a methylpyrrole moiety were isolated from the bark of Erythroxylum vacciniifolium Mart. (Erythroxylaceae), a Brazilian indigenous plant, locally known as catuaba and used in traditional medicine as an aphrodisiac. The alkaloid structures were determined by a combination of high resolution mass spectrometry and multi-dimensional NMR spectroscopy.
For over a century, catuaba has been one of the most famous herbal medicines in Brazil. In recent times, it has been the focus of worldwide public interest because of the use of the plant as an aphrodisiac and a remedy for erectile dysfunction. The source of the drug is readily confused due to several plants from different families being referred to as catuaba [1] . The folk name seems to correspond to different species depending on the region. In Northeastern Brazil, catuaba is a plant of the Erythroxylum genus and two principal species are recognized with this folk term: E. vacciniifolium Mart. and E. subracemosum Turcz [2a] . The Erythroxylum genus, including about 250 species, is the largest of the four Erythroxylaceae genera and is broadly distributed in tropical regions of South America and Africa. This genus, apart from the cocaine-producing species, has unexpectedly received relatively little phytochemical attention and has not been examined systematically by modern analytical methods. The constituents of different species used in traditional medicine remain poorly defined [2b].
Despite widespread commercialization of catuaba, only few phytochemical studies have been reported on E. vacciniifolium Mart. Two describe the isolation and structure elucidation of three tropane alkaloids from E. vacciniifolium Mart. (catuabines A, B and C) [3a,3b] . De-replication of an alkaloid extract of this species with LC-hyphenated techniques was performed and 24 putative new tropane alkaloids were fully or partially identified [4] . Therefore, the isolation and structural characterization of the principal compounds was carried out and two series of eight and nine original tropane alkaloids were elucidated as catuabines D to I, vaccinines A and B, and their derivatives [5, 6] . This paper focuses on the isolation of the minor constituents that were shown to be novel tropane alkaloid N-oxides.
In the previous work, the alkaloid extract was analyzed by a combination of different hyphenated techniques such as LC/MS and LC/NMR. However, 'on-line' data was insufficient to give the complete structure of the minor compounds [4] but was useful to target the isolation of two new compounds 1 and 2 (Figure 1 ). [5] . Long-range 1 H-13 C couplings deduced from the gHMBC spectrum of 1 revealed that the pyrrolic proton at δ H 7.06 (H-3') correlated with a carbonyl carbon at δ C 160.7 (C-a') indicating the substitution of the methylpyrrole moiety at the 2'-position by an ester group. The UV spectrum of 1 showed a maximum of absorbance at 266 nm supporting the presence in the molecule of the 2-(carbonyloxy) methylpyrrole chromophore [5] .
According to the molecular formula of 1, the remaining moiety was characterized by the presence of one nitrogen atom and two ring structures. Two methine groups and one methyl group linked to the nitrogen atom were recorded at δ H 4.17 (H-5), 3.73 (H-1), 3.12 (N-CH 3 ) and δ C 63.4 (C-5), 69.7 (C-1), 40.7 (N-CH 3 ), suggesting their inclusion in a tropane skeleton. The observation in the 1 H NMR data of two saturated methylene moieties at δ H 2.12, 2.60 (2H, H-2), 2.18, 2.62 (2H, H-4) and three deshielded methine groups at δ The LC/APCI/MS was performed on a Finnigan APCI source under the experimental conditions as reported earlier [6] . For LC-multiple stage atmospheric pressure chemical ionization-mass spectrometry (LC-APCI-MS n ), the extract was analysed under the same conditions as for LC-UV. LC-APCI-MS n was performed on a Finnigan MAT (San Jose, CA, USA) ion trap mass instrument equipped with a Finnigan APCI source. 
Extraction and isolation:
The stem bark (840 g) was powdered, moistened with concentrated NH 3 (20 mL) and exhaustively extracted with CHCl 3 (3 x 24 hs; each 3L). After filtration of the extracts, CHCl 3 was removed by rotary evaporation in vacuo to give 15.7 g of the CHCl 3 extract. This extract (10 g) was fractionated by MPLC with MeCN/H 2 O with 2 mM Et 3 N (460 x 70 mm, flow rate: 5.0 mL/min, gradient: 5% to 100% MeCN in 3 hs, UV detection at 280 nm) to give 13 fractions (A to M). Fraction E was purified by MPLC using a Lichroprep C 18 (460 x 36 mm, Merck) column, solvent MeCN/H 2 O with 0.5% TFA in gradient mode 5% to 100% MeCN in 5h, flow rate 5 mL/min and UV detector at 280 nm. By these means 10 fractions were obtained (E1 to E10). Fraction E2 yielded compound 1 (18 mg) and fraction E4 compound 2 (22 mg).
7α-hydroxycatuabine H N-oxide (1)
Amorphous white solid.
[α] D 20 : -41.2 (c 0.57, EtOH).
